Tracheal instillation of diesel exhaust particles component causes blood and pulmonary neutrophilia and enhances myocardial oxidative stress in mice.
The influences of inhaling particulate air-pollutants on hematopoiesis and myocardial oxidative stress were investigated in mice by intratracheal instillation (IT) of diesel exhaust particles (DEP), its dichloromethane soluble-component (DMSC) or residual particle-component (RPC). After IT, time courses of cytokine levels in bronchial alveolar lavage fluid (BALF), peripheral blood cell count, myocardial myeloperoxidase (MPO) activity and myocardial chemokine levels were observed for 24 hr. RPC caused sustained blood neutrophilia while that caused by DEP and DMSC was transient. RPC also caused sustained elevations of granulocyte colony-stimulating factor (G-CSF) and interleukin (IL)-6 levels in BALF. Furthermore, IL-1beta level in BALF in the RPC group was significantly elevated at 24 hr after IT. Significant positive correlations were observed between blood neutrophil count and IL-6/G-CSF levels in BALF. MPO activity in the myocardium was increased by RPC at 12 and 24 hr after IT while the activities in the kidney and the liver were not affected. Significant correlation was also observed between myocardial MPO activity and blood neutrophil count at 12 hr after IT, for all three substances. From these results, it was concluded that particle component of DEP may enhance myocardial oxidative stress via blood neutrophilia and the elevation of cytokine levels in BALF.